The fatigue design of metallic parts is strongly connected to the manufacturing (casting and manufacturing process) and the service loading (foreign object damage (FOD) and maintenance degradation). The designer needs to reach a compromise between the fatigue resistance of the component and the allowable defect due to the process. A defect can be considered against fatigue using the following parameters: type (inclusion, oxide, pore, shrinkage. . . ), morphology (spherical, ellipsoidal, complex. . . ), position (internal, sub surface or surface) and size. For a given material, Kitagawa diagram [1] (evolution of fatigue limit with defect size) shows two regimes: defect smaller than a critical size does not change fatigue limit, while defect larger than a critical size leads to decrease of fatigue limit.
The aim of this paper is to present a description of the influence of defect on the fatigue resistance for a material as dependent on its microstructure. The material for the experimental approach is pure iron, a 'school' material roughly isotropic regarding plasticity effects, using test specimens with controllable grain sizes [2] (Fig. 1) . Experimental Wöhler curves (defect free and various defect sizes in Fig. 2 ) allow to interpret mechanisms of fatigue degradation. Further understanding of mechanisms is reached by analyzing the distribution of mechanical fields by Finite Element simulation of truncated hexahedron regular microstructure with a surface defect (Fig. 3) [3] [4] [5] . 
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